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[Means to Solve the Problems] 

Coating fabric doing resist material which includes fluorine 
atom or the silicon atom in base polymer in substrate, with 
resist surface treatment agent composition which is used in 
orderit forms resist film, after that exposes said resist film, 
post exposure bake does, youdevelop next at time of, after 
post exposure bake and before developing the pre wet process 
to do, 25 * surface tension in being 25 dyne/cm or less , 25 * 
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25dyne/cm WTHtb 1 ) * 25°ClCj3tt* pH # 7 JJl 

Nt**4] 

J*U *©&SibvXHl£K3£. *°XhX>7X 
tfSfcT-^-SU *lve»** 1,2 XI* 3 

Sc. 

[fS#>S2] 
[*** 3] 

7<y*3RJMISttfflj&«. TC-ttit(lM18)"C 
*4*ifttfl!>3^&3itf*i* 1 «XI± 2 aiii±-e 

[It 1] 



resist surface treatment agent composition 0 which consists of 
aqueous solution where pH in is 7 or less and densely makes 
feature 

[ErTect(s)] 

According to this invention, wettability for developer of resist 
film whichuses base polymer which includes fluorine atom 
and silicon atom is madesatisfactory, it is possible densely, it 
can form resist pattern which doesnot have defect with 
development deficiency . 

[Claim(s)] 

[Claim 1] 

Coating fabric doing resist material which includes fluorine 
atom or the silicon atom in base polymer in substrate, with 
resist surface treatment agent composition which is used in 
orderit forms resist film, after that exposes said resist film, 
post exposure bake does, youdevelop next at time of, after 
post exposure bake and before developing the pre wet process 
to do, 25 * surface tension in being 25 dyne/cm or less , 25 * 
resist surface treatment agent composition which consists of 
aqueous solution where pH in is 7 or less and densely makes 
feature 

[Claim 4] 

Coating fabric doing resist material which includes fluorine 
atom or the silicon atom in base polymer in substrate, it forms 
resist film, after thatexposes said resist film, post exposure 
bake does, after treating with resist surface treatment agent 
composition whichis stated next in Claim 1, 2 or 3, it 
develops and pattern formation method denselyof making 
feature. 

[Claim 2] 

resist surface treatment agent composition which is stated 
in Claim 1 which includes fluorine-based surfactant 

[Claim 3] 

fluorine-based surfactant, below-mentioned General Formula 
( 1 ) - resist surface treatment agent composition which is 
stated in Claim 2 which is a one, two or more kinds which is 
chosen from those which are shownwith (18) 

[Chemical Formula 1] 
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CF 3 — (CF 2 >S COO"MH + (1) 

+ HM"OOC— (CF 2 )b COO"MH + (2) 

CF 3 ^OCF~CF2-^-OCF 2 ^^-OCF 2 CF2"j— COO'MH* (3) 
CF3 

+ HM"OOC— F2C^OCF 2 -CF2-^-^OCF2-^— OCF 2 -C00~MH* (4) 

p-f^F— CF20-^ ^CF 2 0-^-CF2CF 2 0-^ — CF — COO'MH* (5) 

^CH ' J CF3 

+ HlTOOC— <j>F^OCF2^F^C^^^ 

CF3 CF 3 k ' m CF 3 " CF3 

(6) 

"f CF2CF2-); "(-CFs^ 

( ocf 2 ^f)^-ocf 2 cf 2 ^cf2^-coo"mh + M 

CF 3 

"f CF 2 CF 2 -); f0~<ff u 



(e) 



COO MH 



R 1 R 1 
R 2 



(9) 



[ •lb 2] [Chemical Formula 2] 
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(10) 



-SO3W 



(11) 

(12) 



+ HM"03S— (CF 2 )j— SOs'MH* 
+ HM'03S^2C^-OOF2-OF 2 -^-OOF2--j — 0CF 2 — S03 _ MH + (1 3) 



F-fCF— CFgChj — ^CF 2 0-^CF2CF 2 0--j— OF— SOs'MH* (14) 
^CF 3 ' h ' * J GF 3 

WOsS—CF^OCFzCF^C^ 



CF 3 CF 3 



CF 3 CF 3 



-f CF 2 CF 2 "^ "f 

( OCFzCF^OCFzCF^CFaj^SOa'MH* 
CF 3 



CF 3 

-f CF 2 OF 2 -)- t fo-tft 
GF 2 



Win 



(15) 



(16) 



(17) 



(18) 



(S^.a,b it 1-20 <D8$L c^e^&h^kj^n 
It 0-15 o,t ft 0-100, p,u (i 1-100, q,r,s 

li 0-15 0S«!cr*feSo v,w It 0<v<l. 0<w* li, 

XliM^SS 1-4 <DT)l*)\,mtL<lt7 

1-20 <DE$S#, W&Vt&L<ltmVXDT)l*)l 

i^tcR 3 it*mm=f-.ximm®i 1-4 

<7)T;i/+;i/*, R 4 (*iK*a 1-8 <D 2 m<D7)l> 
*U>«, M liT^b£4«3T*fc£o )»») 

[H*I1 5] 



(In Formula, as for a,b as for integer H c,d,e,f 5 g,h,ij,k,l,m,n of 
1 - 20 as for the integer. o,t of 0 - 15 0 - 100, as for p,u 1 - 
100, as for q,r,s itis a integer 0-15. v,w is 0 <v<l , 0<w l may 
be, being mutually same, differing, alkyl group or the alkyl 
group which fluorination of hydrogen atom, or carbon 
number 1-4 is done shows. R 2 with straight chain, branched 
or cyclic alkyl group of carbon number 1-20, includes 
fluorine atom of at least one in molecule. As for R 3 as for 
alkyl group, R 4 of hydrogen atom, or carbon number 1-4 as 
for the alkylene group, M of divalent of carbon number 1-8 it 
is a amine compound. ) »») 

[Claim 5] 
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[0001] 

•So 



[0002] 

lsi ©**«ft£»ajSfti=fH\/<$->^ 
-;u©»»ftj&<&iIi=£A/T?iv5, 

CDS NA ft. Ui?XhO)ttlBft±, fcjfcftfttf 

ftlC i M(36Smn)^& KrF(248nm)^0 jSSftft 
l**£££££t»fctoU0.18//m ;U— A.(l)f 

bS?Xh©**H»*ft» ***ftl=»LT» K 
¥ 2-27660 #„ 63-27829 l-ffi 

fc. 



[0003] 

KrF I+y7U- !f-fflbS?Xh*mte, -« 
WIC 0.3 5^P>^P"b^Ktt*3*l«l«l>s 0.25 S 

£a>;u— ;u£frc.S£ 0.18 5£ni/;i/— ;u 
cDMMft^wjiffl. Sl~ o.i5 5?p>;i/— ;k7) 

«w*»*or*y, ««ft©»iM**-rs-r 

KrF frb ArF(193nm)^(7);SS(D®jSftftli, 
Tlf'f >Jb- )MD«IEft£ 0.13 u va ElTI-t" 5 

^■^TK'Jtf-JU^xy— ;i/^(D«BIA< 193nm 
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pattern formation method of stating in Claim 4 where 
exposure wavelength is F 2 * Kr 2 * Ar 2 excimer laser light of 180 
nm or less or soft x-ray of 1 - 20 nm. 

[Description of the Invention] 

[0001] 

[Technological Field of Invention] 

As for this invention, pattern formation method of being 
suited for microfabrication technology. Especially, including 
fluorine atom and silicon atom, it regards surface treatment 
agent composition which is used for pattern formation method 
and this pattern formation method where wettability of 
developer in resist material which uses polymer where water 
repellency is highis good, is not a pattern defect occurrence 
after developing. 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

Attendant upon trend to high integration and speed-up of LSI, 
narrowing of the pattern rule is advanced quickly. 

You can list to background where narrowing progresses 
quickly, the performance improvement* trend to short 
wavelengths of NA increase* resist of projection lens. 

Especially, trend to short wavelengths to KrF (248 nm ) 
brings large reform from the i-line (365 nm ), also mass 
production of device of 0.18;mu m rule has becomepossible. 

Vis-a-vis resolution increase* increasing sensitivity of resist, 
chemically amplifying positive resist material (In Japan 
Examined Patent Publication Hei 2- 27660 number and Japan 
Unexamined Patent Publication Showa 6 3- 27829 disclosure 
etc statement) whichdesignates acid as catalyst being 
something which possesses thefeature which is superior, 
especially mainstream became resist material in deep 
ultraviolet light lithography. 

[0003] 

resist material for KrF excimer laser starts being used 
generally in 0.3 micron process, by0.25 micron rule passes, 
presently application to mass production trend of 0.18 micron 
rule,furthermore also examination of 0.15 micron rule has 
started, spirit of the narrowing accelerates more and more. 

From KrF trend to short wavelengths of wavelength to ArF 
(193 nm ) designates the narrowing of design rule as 0.13;mu 
m or less, it is expected densely, butbecause it has absorption 
where resin of novolak and the poly vinyl phenol type which 
are used until recently is very strong in 193 nm vicinity, 
youcannot use as base resin for resist. 
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MIC O.lOjt/m BlT«>«*fcj&«II!#"C** 
F 2 (157nm)lCi|LTIJ, jSEttOffifctfrTS 

*ti3giAli. 5felc F 2 i+i^TU— 9 s 

*t?**«J-7-*Jl3lELfc(1#MSF 11-11447 
11-238793 11-243101 
^M^P 11-253929 11-276844 
4#M¥ 11-291558 ^^mW■ 11-256220 
2000-37396 ftfg 2000-40190 
*#Ji 2000-40 193 * s 2000-1275 13 Q % ftP 
2000-38309 #)„ 



[0004] 

fcl^lBIHtf»iIHbLfc. 



[0005] 
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For guaranteeing transparency and necessary dry etching 
resistance, resin of cycloaiiphatic type of acrylic and 
cycloolefin type was examined (Japan Unexamined Patent 
Publication Hei 9-7 3 1 73 number and Japan Unexamined 
Patent Publication Hei 10-10739 number, Japan Unexamined 
Patent Publication Hei 9-230595 disclosure, WO 97/3 3 1 
98 ). 

Furthermore guaranty of transparency becomes more and 
more difficult inregard to F 2 (157 nm ) which can expect 
narrowing of 0.10;mu m or less,with acrylic light is not 
transmitted completely, those which have carbonyl bond 
regarding cycloolefin system have strong absorption, 
understooddensely. 

polymer which has fluorine atom and siloxane bond vis-a-vis 
this, vis-a-visimprovement of transmittance transmittance was 
high relatively, this applicant includes various fluorine and 
silicon proposed polymer as the resist material for F 2 excimer 
laser first, (Japan Patent Application Hei 1 1- 1 1447 number, 
Japan Patent Application Hei 1 1- 238793 number, Japan 
Patent Application Hei 1 1- 24 31 01 number, Japan Patent 
Application Hei 1 1- 253929 number, Japan Patent 
Application Hei 1 1- 276844 number Japan Patent 
Application Hei 1 1- 291558 number, Japan Patent 
Application Hei 1 1- 256220 number, Japan Patent 
Application 2000-37396 number, Japan Patent Application 
2000-40190 number, Japan Patent Application 2000-40193 
number, Japan Patent Application 2000-127513 number and 
Japan Patent Application 2000-38309 number). 

[0004] 

But, fluorine and siloxane it is a material where water 
repellency is high,problem that converted to surface repels 
developer of alkali water. 

Namely, because contact angle for developer is high, 
developer does notpile up to wafer entire surface, or 
development defect where space portion does not come 
outhere and there because permeation of developer is bad 
occurred. 

Especially, with when surface tension of fluorine polymer is 
low, in puddle development in wafer entire surface developer 
not only not getting wet, is terrible like theball developer 
which is repelled revolution If phenomena which fallswas 
observed from wafer. 

[0005] 

As for this invention, being something which can be made in 
order toimprove above-mentioned situation, wettability of 
developer beingsatisfactory regarding resist which includes 
base polymer which has fluorine and silicon where water 
repellency is high, it offers pattern formation method and 
surface treatment agent composition which is not defect 
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[0006] 

**b«#«\ ±.®Emmmtztzit)%Lis.®. 

Kgffi3t A# 25dyne/cm J*lT(25°C)-e. pH A< 7 
JUT(25°C)07K?§^T*«ia-r-5^ l J^X^h«l 

[0007] 
[0008] 

olcligU 7K7.hx^x^a7-K— S 

^lui^u^x^h^aai-^^toizfflL^uv^ 

S3S*A< 25dyne/cm JslTT-fcy,25°CICfclt^ 
P H *< 7 JaTT-&&*£fcfrbfc&::<!:£!}$®£ 

[0009] 

2:7>viit^S;§14ff]£#fr!S#« 1 

[0010] 

(lMlSK'^Sft^iCDfr'sglStl-S) 1 ax!* 2 

[0011] 
Mb 33 



occurrence etc after developingdensely it makes objective. 
[0006] 

[Means for Solving the Problems and Embodiment of 
Invention] 

As for this inventor, in order to achieve above-mentioned 
objective, asfor result of doing diligent investigation , to 
expose resist film which includes fluorine atom or silicon 
atom in base polymer, post exposure bake after (PEB ), 
beforedeveloping, surface tension being 25 dyne/cm or less 
(25 *), pre wet process which pH treats with aqueous solution 
of 7 or less (25 *) is done, effective densely being,in 
photolithography which because of this uses photoresist, 
Including fluorine and silicon, wettability of developer of 
resist film which includes polymer where water repellency is 
high improving, it canform resist pattern which does not have 
occurrence of pattern defect afterdeveloping densely 
knowledge to do, forming this invention it reached thepoint 
of 

[0007] 

Therefore, this invention below-mentioned resist surface 
treatment agent composition (pre wet agent ) and offers 
pattern formation method. 

[0008] 

Coating fabric doing resist material which includes fluorine 
atom or the silicon atom in base polymer in Claim 1 : 
substrate, with resist surface treatment agent composition 
which is used in orderit forms resist film, after that exposes 
said resist film, post exposure bake does, youdevelop next at 
time of, after post exposure bake and before developing the 
pre wet process to do, 25 * surface tension in being 25 
dyne/cm or less , 25 * resist surface treatment agent 
composition e which consists of aqueous solution where pH 
in is 7 or less and densely makes feature 

[0009] 

resist surface treatment agent composition 0 which is stated 
in Claim 1 which includes Claim 2: fluorine-based surfactant 

[0010] 

Claim 3: fluorine-based surfactant, below-mentioned General 
Formula (1) - resist surface treatment agent composition 
which is stated in Claim 2 which is a one, two or more kinds 
which is chosen from those which are shownwith (1 8) 

[0011] 

[Chemical Formula 3] 
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CF 3 — <CF 2 ^ COO'MH* (1) 



+ HM~O0C— (OF2K — COO~MH* (2) 

(3) 



CF 3 ^0<j5F~CF2^^0CF2"-^OCF 2 CF2--^-COO"MH + 
CF 3 

+ HM"OOC— F 2 C^OCF2~CF 2 '^^OCF2-^— " OCF 2 — COO'MH* 



(4) 



p-fCF— CF20-j ^CF 2 0 j ^ CF2CF2C>-^ — CF — COO'MH* (5> 

^ CF* ^ h ' "* CF 3 



+ HM"OOC^(jJF^OCF2^F^O^CF2CF20^CF 2 O^^^FC^ 



'— COOW 
CF 3 

(0) 



-fcF 2 CF 2 -}; -fcF 2 (j:p); 

( OCF2^Fy^-OCF 2 CF2^CF2^-COO"MH + CJ> 



CF 3 



<j* 3 

-f CF 2 CF 2 ^ fi>-Ht; (8) 
COO MH 

if* lf>. 

R 2 

[0012] [0012] 

[ft 4] [Chemical Formula 4] 
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(10) 



4 HM"03S-(CF 2 )f-SCb~MH + 
CF3^0CF-CF 2 -}^OCF2-^ 

F-^-OF— OF 2 0-j — ^CF 2 (>-^CF2CF20-^— <jJf^-S03*MH + - 
CF3 h CF3 



(id 

(12) 

(13) 
(14) 



+ HM"03S— ^OOFjCF^O^CFzCFaO^CFaO^^FC^O^-^SOa'MH* 



CF 3 OF 3 



OF 3 OF 3 



-fCF 2 CF 2 -); -f CF 2 CF-)- p 

( 0CF 2 CF^0CF 2 CF 2 )4cF 2 ^SO3~MH + 



CF 3 



-f-CFj-CFj-); -(-O-H; 

CF." 



(15) 



(16) 



(17) 



MH + 



A 2 ^ 



(18) 



SO3 MH 

(5t*.a,b It 1-20 c,d,e,f,g,h,ij,k,l,m,n 
l*0~15(Dg8lL o,tli 0-100. p,uli 1-100. q,r,s 
[* 0-15 (Dl»tfe«o v,w It 0<v<K 0<w L It. 

xitrnm^L 1-4 oT)^ji&tL<ity 

1-20 (DttSM*. #tt#tUli^#<Z>r JU*;U 

it7m^.x[tmmm 1-4 

M itT^it^X^o )»») 

[0013] 



(In Formula, as for a,b as for integer . c,d,e,f,g,h,i j,k,l,m,n of 
1 - 20 as for the integer. o,t of 0 - 15 0 - 100, as for p,u 1 - 
100, as for q,r,s itis a integer 0-15. v,w is 0 <v<l . 0<w J may 
be, being mutually same, differing, alkyl group or the alkyl 
group which fluorination of hydrogen atom* or carbon 
number 1-4 is done shows. R 2 with straight chain, branched 
or cyclic alkyl group of carbon number 1-20, includes 
fluorine atom of at least one in molecule. As for R 3 as for 
alkyl group * R 4 of hydrogen atonu or carbon number 1—4 as 
for the alkylene group s M of divalent of carbon number 1-8 it 
is a amine compound. ) »») 

[0013] 
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[0014] 

5:g3t3S^A< 180nm ULTO F 2 ,Kr 2 , 
Ar 2 1+ S/Tb—tf-^XI* l~20nm <7>1K X $ 

•cfcai*** 4 e«a>/ 

[0015] 



y*B®»*tt!WH<*iiia»36««^f=«). u 

i>Z.\-&m<D&mm<D£ffiftl3$ 25dyne/cm Bi 
[0016] 

KIT, **W=o*»=BL<tt9!-r*. 



2002-5-22 

Coating fabric doing resist material which includes fluorine 
atom or the silicon atom in base polymer in Claim 4: 
substrate, it forms resist film, after thatexposes said resist 
film, post exposure bake does, after treating with resist 
surface treatment agent composition whichis stated next in 
Claim 1, 2 or 3, it develops and pattern formation method 
denselyof making feature. 

[0014] 

pattern formation method of stating in Claim 4 where Claim 
5: exposure wavelength is F 2 sKr 2 , Ar 2 excimer laser light of 
1 80 nm or less or soft x-ray of 1 - 20 nm. 

[0015] 

Regarding to this invention, this way before developing being 
somethingwhich administers pre wet process which making 
hydrophilic it does resist surface vis-a-vis resist film which 
uses base polymer which includes fluorine atom or silicon 
atom,, this in resist surface before developing treating 
water-soluble compound with spin coating and spray or other 
method, is method which hydrophilicization is done. 

In this case, before developing as for increasing wettability of 
the developer by fact that pre wet is done with pure water, in 
case of fluoropolymer and silicon polymer, water repellency 
in pure water treatment almost isnot an effect because of 
extremely high. 

Namely, in order to increase wettability of developer, what 
hydrophilic treatment itdoes resist surface is effective before 
developing. 

In order to be even hydrophilicization to do, surface is soaked 
with the aqueous solution where surface tension is low it is a 
effective densely. 

When fluorine is included in base polymer, because water 
repellency of the surface to be quite high surface tension is 
low, unless surface tension of treatment agent of resist surface 
is lowered to 25 dyne/cm or less, sufficient wettability is 
shown is notpossible densely. 

In this case, in order to lower surface tension of water, 
fluorine-based surfactant is effective. 

Furthermore, if pH of aqueous solution is not designated as 
acidic of 7 or less regarding this pre wet method, resist is 
developed with the pre wet . 

Before original developing when development advances, it is 
somethingwhich is possibility which problem occurs in 
stability of linewidth control and sensitivity after developing. 

[0016] 

Furthermore you explain in detail below, concerning this 
invention. 
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<DX\ 25°ClCfclt^SE3i*A< 25dyne/cm J*i 
Tv Jff£Uli 24dyne/cm JJIT, SlCjl?$U[* 
12~23dyne/cm T:$>& 0 

25°C|Cfclt£ pH # 7 JilTv if *L<(* 

i~7, *y »*l<(* i~6, hiz»*l<i* 2-5 -e 

[0017] 

U<&7Mtt&t=l!b\Z\tmmftJ]$: 25dyne/cm 
W&tt 25dyne/cm JilTICTIf 

'So 

-*>il y-*>s* ^osic 

for, bi/xnc»aa?nTi^y-*>a. 

ttot, *;i/7t?>K&SiM4x;u7^>»a>75> 
>KXl4x;u*>ilt75><b^^*0>*- 

7-^-><tLT^t7~^>S/N°-^;U^P^ 
£^T'&6Ci:*<cfc<* TEst(lH18)"e***, 

[0018] 
[ft 5] 



surface tension where resist surface treatment agent 
composition (pre wet agent ) of this invention coating fabric 
doing the resist material which includes fluorine atom or 
silicon atom in base polymer in substrate,forms resist film, 
after that exposes said resist film, post exposure bake (PEB ) 
does,being something which is used in order pre wet process 
to do after post exposure bake and before developing you 
develop next at time of, 25 * in 25 dyne/cm or less, 
preferably 24 dyne/cm or less* furthermore is preferably 
12-23 dyne/cm. 

In addition, 25 * pH in 7 or less* preferably 1-7* more 
preferably 1 ~6 * furthermore is preferably 2-5 . 

[0017] 

Here, above-mentioned way, in oTder to be even 
hydrophilicization to do the resist surface, it is necessary to 
designate surface tension as 25 dyne/cm or less, but inorder to 
lower surface tension of pre wet agent to 25 dyne/cm or less, 
fluorine-based surfactant is addedis effective densely. 

In this case, it is divided into anionic type* cationic type* 
nonionic type* betaine type as hydrophilic group of 
detergent. 

As characteristic of pre wet liquid, resist surface and mixing it 
does not do, the surface is not melted is necessary densely. 

Therefore, cationic type* betaine type which includes 
nonionic type, basic group which is added to the resist is not 
desirable. 

Because those which include alkali metal regarding anionic 
type areconnected to metal contamination at time of device 
compilation it is notdesirable. 

Therefore, it is a hydrophilic group where amine salt of 
carboxylic acid or sulfonic acid ismost desirable. 

As this kind of fluorine-based surfactant, it is a anionic type 
perfluoro compound which includes carboxylic acid or the 
sulfonic acid and amine compound as counter anion, it is 
densely good, thebelow-mentioned Formula (1) - those which 
are shown with (18) ideal. 

[0018] 

[Chemical Formula 5] 
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CF 3 — (CF 2 )^ COCfMH* (1) 

+ HM"OOC— (CF 2 >b — COO"MH + (2) 

CF3^0<jJF-CF2-^^OCF2-^OCF 2 CF2"^— COCfMH* 
CF 3 

+ HM"OOC— F2C^OCF 2 *CF 2 -^^OCF2^— OCF 2 --~COO"MH 4 " 

P-^<^F— CF20^ ^CF 2 O--y^-CF2CF20-^ — (jJF — COO~MH* (5) 

CFa ' CF3 



(3) 



(4) 



+ HM"OOC— <jJF^OCF 2 ^F^O^CF 2 CF 2 O^CF 2 0^^ 

CF 3 CF 3 k ' m CF 3 CF 3 

(6) 

-(-CF 2 CF 2 -)- 0 -(-CF^P^ 

( ocf 2 gf)^-ocf 2 cf 2 ^cf 2 ^-coo"mh + CD 

CF 3 



? F3 

CF 2 CF 2 ^ f*-ff u 
(j5F 2 

COO'MH* 



(8) 




(9) 



[0019] [0019] 

[ it 6] [Chemical Formula 6] 
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(10) 



(1D 

(12) 



4 HM'03S-(CF 2 )^-S03"MH + 
CF 3 ^O^F-CF 2 -j-^ 

+ HM~03S^2C^OOF2-CF 2 -^OCF2---j— 0CF 2 — S03"MH + (13) 

^ f:2 ^ _ )h ("^ 2 ^)~("^^ 2 ^ 2 ^ — )^ — ^ — SQ3~MH + < 14 > 
Of 3 CF 3 

f^OCF 2 CF^O^C^^ 



CF 3 OF 3 



OF 3 CF 3 



( OCFaCF-^loCFzCF^CFzj-SOg'MH* 
CF3 

CF 3 

-{-cF 2 cF 2 -)- t 

9 F 2 U 

"MH + 



(15) 



(16) 



(17) 




(16) 



(St^a.b 14 1-20 a)SSt. c,d,e,f,g,h,ij,k,l,m,n 
I* <M5 ©MBU o,t 14 0-100, p,u 14 1-100. q,r,s 
14 0-15 <DMrt?** P v,w (4 0<v<l. 0<w J 14. 

W^xtt*** 1-4 0)T;i/^;uStL<(47 

1-20 ronsitt. #tt#tL<(4iitta>y;u*ju 

«?S*t.R 3 Xttft** 1-4 

07;U*;i/&,R 4 l4J*3fH& 1-8 <D 2 fifiCDTJU 
*b>tt. M (4T5:/ft;*ft-efeSo )»») 

[0020] 



(In Formula, as for a,b as for integer, c,d,e,f,g,h,i j,k,l,m,n of 
1 - 20 as for the integer. o,t of 0 - 15 0 - 100, as for p,u 1 - 
100, as for q,r,s itis a integer 0-15. v,w is 0 <v<l . 0<w ] may 
be, being mutually same, differing, alkyl group or the alkyl 
group which fluorination of hydrogen atom, or carbon 
number 1-4 is done shows. R 2 with straight chain, branched 
or cyclic alkyl group of carbon number 1-20, includes 
fluorine atom of at least one in molecule. As for R 3 as for 
alkyl group. R 4 of hydrogen atom, or carbon number 1~~4 as 
for the alkylene group. M of divalent of carbon number 1-8 it 
is a amine compound. ) »») 

[0020] 
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S. x^;ug. ztnt£)\,m % n-^uS, -<7? 

^US. tert-^;USS|T*fey . 7?J|HbS*lfc 

tnxfiUs 2,2,2-hU7^taif;i/i s 
3,3,3-h l j7;U*P^Ptf;i/*.2,2,3,3-xh^7;U 

*p:?Pt:;ug. 2,2,3,3,3-^>^^^a^at 0 
;i/»*#»if&*i* 0 

*fc, R 2 ©7JU*;U*<kLTIi* ^;u&* x* 
?Ptf^». n-:?^X* <ry??jt« % 
tert-^^;uS, ^>^;ug. i/^P'O^ug* 

R 4 <D7;U*U>fi£LTIi . >^ U>S. x^U 

[0021] 

is. *=*©«tt*75>BL a«7s>«. 5? 

§&7£>!H* «Si3g7S>li. AU>yM 

MHb£*.fcKP*5/»£*+*«*fc£ 
tt* tKP*^7i-^»«#r*«IMb* 
» % 7Ji/P-;utt*a*<b**. 75KBS3W*. 
H'3Klt*{t«4<*ff WICKW167 

[0022] 

JUtttfcli. »-«k©Ktt«75>«A:LT, 
7>=E-7s ^;i/7S>. X^U75>. n-^D 
t°;U7£>. -fV^Pt°;U7£>, n-^;U75>, 
-f V^;U75>. scc-^;U75>, tert-^^l/ 
75>* 'OTJUTSV* tert-7£;U75>, V^P 
^>?^7S>. A+y;b7$> s v^D^v 
JU75>. ^s^Jl/7S>, * 
;U75>. ri/^75>s Kt^>;U75>. 
7£>. ;^U>v75>. xfb>v7^ N 

5>. ^-n-?Pt:;b75>. v-TV^Pt°>/U75 
>* v-n-?f^7^, i/-fV^^;U75^. v 
-sec-^;U75>, v^>^;U75>. vvi7P^ 

>^;u7*>. v^*v;u7*>. vi/^p^*v 

;U75>, v^^75>. v^^^;U7S>, 
JU75>* y-r*>;U7S>. vKfvil/TS 
>* v-t^;U75>. N,N-v>^;U^?U>v7S 
>* N,N.v^f;i/Xfb>v75>, N,N-v>* 
;bxh7X^b>K>^5>H)b<«iJ***i, *= 



Here, as alkyl group of R ! and R 3 , in methyl group, ethyl 
group, propyl group* n- butyl group* isobutyl group, t- 
butyl basisetc, those where one part or all of hydrogen atom 
of these alkyl group is substitutedwith fluorine atom as alkyl 
group which fluorination is done, for example difluoromethyl 
group* 2, 2- difluoro ethyl group. 2,2, 2- trifluoroethyl basis, 
you can list 3, 3 and 3 -trifluoropropyl group. 2,2,3, 3- 
tetrafluoropropyl group. 2,2,3,3, 3- pentafluoropropyl group 
etc. 

In addition, you can list methyl group, ethyl group, propyl 
group, n- butyl group* isobutyl group, t- butyl basis and 
pentyl group* cyclopentyl group* hexyl group* cyclo 
hexyl group* octyl group* decyl group etc as the alkyl 
group of R 2 . 

As alkylene group of R 4 , you can list methylene group* 
ethylene group* propylene group* trimethylene group, 
tetramethylene group etc. 

[0021] 

In addition, you can list nitrogen-containing compound, 
alcoholic nitrogen-containing compound, amide derivative, 
imide derivative etc which, possesses nitrogen-containing 
compound* hydroxyphenyl group which possesses 
nitrogen-containing compound, hydroxyl group which 
possesses nitrogen-containing compound* sulfonyl group 
which possesses aliphatic amines, mixed amines* aromatic 
amines* heterocycle amines* carboxyl of primary* 
secondary* tertiary as amine compound of M, but itcan use 
for ideal especially aliphatic amine. 

[0022] 

Concretely, ammonia, methylamine. ethylamine. n- 
propyl amine, isopropyl amine, n- butylamine. isobutyl 
amine, s-butyl amine and t- butylamine. pentyl amine, t- 
amyj amine* cyclopentyl amine, hexyl amine, 
cyclohexylamine. heptyl amine, octylamine. nonyl 
amine, decyl amine, dodecyl amine* cetyl amine, 
methylene diamine* ethylenediamine* tetraethylene 
pentamine etc to beillustrated as aliphatic amines of primary, 
dimethyl amine, diethylamine* di-n- propyl amine, 
diisopropyl amine* di-n- butylamine. diisobutyl amine, 
di-s-butyl amine, di pentyl amine, dicyclo pentyl amine, di 
hexyl amine* dicyclohexyl amine, di heptyl amine, dioctyl 
amineand dinonyl amine* di decyl amine* di dodecyl 
amine* di cetyl amine* N, N- dimethyl methylene diamine* 
N, N- dimethyl ethylenediamine* N, N- dimethyl 
tetraethylene pentamine etc to be illustrated as aliphatic 
amines of secondary, as the aliphatic amines of tertiary, 
trimethyl amine, triethylamine* tri- n- propyl amine* tri 
isopropyl amine* tri- n- butylamine* triisobutyl amine, tri- 
s-butyl amine, tri pentyl amine* tricyclo pentyl amine. 
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>s MJv^P^*v;i>7£>. MJ^3^;U7H 
>* hU*^^;U751/. h'jy^;U7S>. h'J^r 
v;U75>. KUKf r v;U75>. MJ-fe^;i/7£ 
N,N,N' ,N' -T-h^>^;uy^b>v7S>, 
N,N,N ' ,N' -f F7^f^lf b>v7S>, 
N,N,N' ,N' -t WWInr h5X^U>^>^£ 
1/, hijx^l/>i?7S>(DABCO)»*<«j«Stt 

[0023] 

* fc* ;SJ&75>^£LTIi* flillf S?y*;ux 
^;u7£>* y^;ux5 L ;i/^Pt°;u75>, *>s? 
;U7£>* 7x*^VU7£>, <Ov;uv^U7 

*»«75>«fttf«*«7S>«|©JH««fc 
LTIi* 

N,N-v^U7-'J>* 2-^U7~y>* 3-^^ 
;i/7xy>, 4-* x^;U7x'J>. 
?afcf;U7-y>, HJ^U7-y>* 2-xhP7 
-U>s 3-xhP7-'J>, 4-XhPyxU>, 2,4- 
yzhP7-'J>, 2,6-v^hP7-'J>* 3,5-vx 
hP7x'J> % N,N-v^;UHU-f^>§l)* 

v7xx;U( p -hy;b)75>* >^;Uv7xx;U7£ 
MJ7xx;u7£>. 7xxu>v7£>s ^ 

^;u75>* v7syt^i^>, tfp-^BM* 
(«xj*fcfp— ,/K 2H-ep-;u. l-y^jufp— 
;i/* 2,4-i^;ut?p-;u* 2,5-v>^;ut°p- 
ju* N->^i/tf p-;H|). **l^/-;ugSSift 
(fl^tf**^!/-/!/* -f v***!/-*»), * 

-;u§?)* W54r!/-;uR3Ht(«*tf-f55ry- 
;u* 4->^;i/-f s^i/— ;u* 4-^;u-2-^xx:;u-f 

»tt* t 0 PU>^»*(^J^tft o P'J>,2->^ 

v>,N^5 L ;ut°pyv>.ep'j^y>,N->5 1 
;ubfayK>»). -< sy!/u>R»it. -<5#vy 
$?>r»*. tf ij s;>R»ft(«Aiitf y v>* > 
*;utf yi?>* x^;nfye?>* :?pt°;ut: y v 
>* ^utfy v>* 4-(i-^;u^>9 L ;u)tfyi/ 
>* y^;ueyi?>. hu^iutfu hjx 
^;ut: y v>* ^x-;ut°y 3->^>u-2-7x 

x;ut° y v>* 4-tert-^Utfy v>* SJ^xXjl, 

t? y v>* ^>v;utf y v>* /Mri/tf ? 



trihexyl amine^ tricyclo hexyl amine,tri heptyl amine % 
trioctyl amine and tri nonyl amines tridecyl amine* 
tridodecyl amines tri cetyl amines N,N, N&apos;, 
N&apos;-tetramethyl methylene diamines N,N, N&apos;, 
N&apos;-tetramethyl ethylenediamines N,N, N&apos;, 
N&apos;-tetramethyl tetraethylene pentamines triethylene 
diamine (DABC O ) etc are illustrated. 



[0023] 

In addition, for example dimethyl ethylamines methylethyl 
propyl amine* benzylamine* phenethylamines benzyl 
dimethyl amine etc is illustrated as mixed amines. 

As embodiment of aromatic amines and heterocycle amines, 

aniline derivative (for example aniline* N- methylaniline* 
N- ethyl aniline* N- propyl aniline* N, N- dimethyl aniline, 
2 -methylaniline* 3- methylaniline* 4- methylanilines 
ethyl aniline* propyl aniline* trimethyl aniline, 2 
-nitroaniline* 3- nitroaniline* 4- nitroaniline* 2, 4- 
dinitroaniline* 2,6-dinitroaniline* 3,5-dinitroaniline* N, N- 
dimethyl toluidine etc), 

biphenyl (p- tolyl ) amine* methyl diphenylamine* 
triphenyl amine* phenylenediamine* naphthyi amine* 
diamino naphthalene* pyrrole derivative (for example 
pyrrole* 2H-pyrrole* 1- methyl pyrroles 2, 4- dimethyl 
pyrrole* 2,5-dimethyl pyrrole* N- methyl pyrrole etc), 
oxazole derivative (for example oxazole* isoxazole etc), 
thiazole derivative (for example thiazole* isothiazole etc), 
imidazole derivative (for example imidazole* 4- methyl 
imidazole* 4- methyl -2- phenyl imidazole etc), the pyrazole 
derivative* furazan derivative* pyrroline derivative (for 
example pyrroline* 2- methyl - 1 - pyrroline etc), pyrrolidine 
derivative (for example pyrrolidine* N- methyl pyrrolidine* 
pyrrolidinon^ N- methyl pyrrolidone etc), imidazoline 
derivative* imidazoline derivative* pyridine derivative 
(for example pyridine* methylpyridine* ethylpyridine* 
propyl pyridine* butyl pyridine* 4- (1 -butyl pentyl ) 
pyridine* dimethyl pyridine, trimethyl pyridine, triethyl 
pyridine and phenyl pyridine* 3- methyl -2- phenyl 
pyridine* 4- 1- butyl pyridine* biphenyl pyridine* benzyl 
pyridine* methoxy pyridine* butoxy pyridine* dimethoxy 
pyridine* 1- methyl -2- pyridine* 4- pyrrolidinopyridine* 
1- methyl-4- phenyl pyridine* 2- (1 -ethyl propyl ) pyridine* 
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x;ut°'J^>* 2-(i-x^;u:?pe;u)tf 'J v>. 7 

s/t 0 uv>* v/^u7^t°»jv>^)* trgyv 

eyyjm iW'jv>B®ft* t°^uv 
>B«ft* t o ^v>B#ft. *ju*y>x» 

ft. >K-;uB#ft. *v*>K-;uB*tt. 
iH-f>$v-;uB*ft* -f >K.U>B»*. 

ft. */**u>B»*. 7 

?'J>B»ft. ?t'J$?>B* 
ft, *ju/<!/-;uBSH*. 7x*>MJ5?>B» 
ft. 7?Uv>B»ft. 7x:K?>B#ft. 1,10- 
37x^>hP'J>B^ft, 7^x>^§ft s 75V 

v>B»ft. ^7->B»«. ?7/v>B# 

ft. ^55/JUBM*. *U5J>BM*»*<BS 

[0024] 

Tli. fl*.li75y8fAff B, -OK— ;u*jutH 
>i£* 75^BB»ft(«lK.l*-a*:/«. 77- 
>. 7;u*=>. 7X/^>», $0u*5i/», 
?'J*». txfv>, fvp*<v>* ?'Jv;up 

-f :»* ^^->, ?xxjuy^-> % 

XL/+->. 'Jv>,3-7Syt 0: 7V>-2-*;U^> 

ft* tKP*^x=;u*«*«*BBft* 
ft % 7;b=i-JHt*B*<k**fcLTtt, 2-fcK 
P*S/fcf»J v>v 75/$U*/-;k 2,4~*/'J>v 

*-;u* 3-^>K-;i/>$/-;ufcKu-k *</x 
*/-;u75>* vx*y-ju7£>. Mjx$y- 
;U7£>* N-x^;uvx$y— ;u7£>* n,n-v 
x^;ux$/-;u75>* MM v?n/</— ;u7 
£>* 2,2' -^S;vlV-jk 2-7£/x$A;U. 

3- 7S/-l^P/</— ;u* 4-75/-l-^$/-;U, 

4- (2-tKP*i/X^;U)^JU7hU>.2-(2-tKP^r 

vx^;u)t°'Jv>* i-(2-tKP*vx^;u)t°^ 
^v>* l-[2-(2-tKP+vxh^v)x^jU]t°^ 
^vX t°^ , Ji/>x4r/-;u % l-(2-tKP*vx 
T;i/)tfnU2?>, l-(2-tKP*^>xf-;u)-2-tfp 
USV>* 3-t^'JvAl 5 2^P/\ 0 >vt-;k 3- 
t 0 P'JvAl,2-^P/<>iJ^-JI/, 8-tKP+v 
n.P'Jv>, 3-*-f X^'JiV— 3-hP/\V- 
ju. i-^;u-2-rfPUv>x$y-;u. i-7v'Jv 
>x£/-,/i,. N-(2-tKP*vx?-;b):7$;u-f 5 
K. N-(2-tKP*vx^jU)^y-zi^>75K^ 



amino pyridine, dimethylamino pyridine etc), pyridazine 
derivative, pyrimidine derivative* pyrazine derivative, 
pyrazoline derivative* pyrazolidine derivative, piperidine 
derivative* piperazine derivative* morpholine derivative* 
indole derivative, isoindole derivative* lH-indazole 
derivative* indoline derivative* quinoline derivative (for 
example quinoline* 3- quinoline carbonitrile etc), 
isoquinoline derivative* cinnoline derivative* quinazoline 
derivative* quinoxaline derivative* phthalazine derivative* 
purine derivative* pteridine derivative* carbazole 
derivative* phenanthridine derivative* acridine derivative* 
phenazine derivative* 1,10-phenanthroline derivative, 
adenine derivative * adenosine derivative * guanine 
derivative* guanosine derivative* uracil derivative* 
uridine derivative etc isillustrated. 



[0024] 

Furthermore, for example amino benzoic acid* indole 
carboxylic acid* amino acid derivative (for example 
nicotinic acid* alanine* arginine* aspartic acid* glutamic 
acid* glycine* histidine* isoleucine* glycyl leucine* 
leucine* methionine* phenylalanine* threonine, lysine* 
3- amino pyrazine -2- carboxylic acid* methoxy alanine etc) 
etc is illustrated as nitrogen-containing compound 
whichpossesses carboxyl, 3 -pyridine sulfonic acid, 
p-toluenesulfonic acid pyridinium etc are illustrated as 
nitrogen-containing compound whichpossesses sulfonyl 
group, 2 -hydroxypyridine. amino cresol* 2, 4- quinoline 
diol* 3- indole methanol hydrate* monoethanolamine* 
diethanolamine* triethanolamine* N- ethyl 
diethanolamine* N, N- diethyl ethanolamine* 
triisopropanolamine. 2, 2&apos;-imino diethanol. 2- 
aminoethanol* 3- amino - 1 - propanol * 4- amino - 1 - 
butanol* 4- (2 -hydroxyethyl ) morpholine. 2- (2 
-hydroxyethyl ) pyridine* 1- (2 -hydroxyethyl ) piperazine* 
1 - piperazine * piperidine ethanol * 1 - (2 -hydroxyethyl ) 
pyrrolidine* 1- (2 -hydroxyethyl )- 2 -pyrrolidinon. 3- 
piperidino-1, 2- propanediol. 3- pyrrolidino-1, 2- 
propanediol. 8-hydroxy ZLO lysine* -3- quinuclidinol* 3- 
tropanol* 1- methyl -2- pyrrolidine ethanol* 1- aziridine 
ethanol* N- (2 -hydroxyethyl ) phthalimide* N- (2 
-hydroxyethyl ) iso nicotinamide etc isillustrated as 
nitrogen-containing compound* alcoholic 
nitrogen-containing compound which possesses 
nitrogen-containing compound* hydroxyphenyl group which 
possesses the hydroxyl group. 
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5 K , JUT-fe K7£ h\ N,N-v^ JU7i2 K 
[0025] 



[0026] 
[fc 7] 

CI^CHaOCR^OkR 44 

N — CHaCHaCKR^OhR* 

CH 2 CH 2 0(R 43 0)uR 46 



(19) 



As amide derivative, formamide, N- methyl formamide, N, 
N- dimethylformamide, acetamide, N- methyl acetamide, 
N, N- dimethylacetamide, propionamide, benzamide etc is 
illustrated. 



As imide derivative, phthalimide, succinimide, maleimide 
etc is illustrated. 

[0025] 

Furthermore, below-mentioned General Formula (19) and it is 
possible also tomake basic compound which is shown with 
(20). 



[0026] 

[Chemical Formula 7] 



CrfcCHzOCR^OJsR 49 



N — CH2CH20(R 48 0) T R 50 



(20) 



R 41 , R 42 . R 43 , R 47 , R 48 i«*l*3h,*k4L 

xwmvt* #*«*xtts«0*** 1-200 

7JU*U>£, R 44 , R 45 , R 46 , R 49 , R 50 liMRH 
^, ttXft l~20(D7;i/*;i/»X[±7£yg£* 
L, R 44 L R 45 , R 45 1 R 46 , R 44 1 R 46 . R 44 1. R 45 £ 
R 46 . R 49 1 R 50 tt^tl-etttt^Lra* ff2J£LT 
Ul\SJ,U (*-t*t-?tt 0-20 <Dg&£7F 
"To fflU S, T, U=0 0<t£, R 44 . R 45 , R 46 , R 49 , 
R 50 (i7KmiS^^*^l\) 

[0027] 

ZZX% R 41 , R 42 , R 43 . R 47 , R 48 (D7;U*U^Si: 

*uii 1-8 ©t©-efcy.j|ft»ti*.^u 
>K.x*u>*.n-:tatV>X,<y^at?b 

*S/U>»»36<*Cf 6*1*0 
[0028] 



(In Formula, as for R 41 , R 42 . R 43 , R 47 , R 48 becoming 
independent respectively, the alkylene group. R 44 , R 45 , R 46 , 
R 49 . R 50 of carbon number 1 -20 of straight chain, branched 
chain or ring shows alkyl group or amino group of the 
hydrogen atom, carbon number 1-20, R 44 and R 45 , R 45 and 
R 46 . R 44 and R 46 , R 44 and the R 45 and R 46 , R 49 and R 50 
connecting respectively, may formring. S, T. U shows integer 
0 - 20 respectively. However, at time of S, T. U=0, R 44 , R 45 , 
R 46 . R 49 . R 50 does not include the hydrogen atom. ) 

[0027] 

Here, carbon number 1 -20 , preferably 1-10, furthermore 
with those of preferably 1-8, concretely, youcan list 
methylene group, ethylene group, n- propylene group, 
isopropylene group, n-butylene group, isobutylene 
group, n- pentylene group, iso pentylene group, hexylene 
group, nonylene group, decylene group, cyclopentylene 
group, cyclohexylene group etc as alkylene group of R 41 , 
R 4 \R 4 \R 47 .R 48 . 

[0028] 
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$tzs R 44 * R 4 \ R 46 . R 4 \ R 50 0)7)\>*)imtL 
X\t. Sim®. 1-20. #£L<I* 1-8, Mlc»^L 

<i* i~6 ©io-cfcy^ft&iiiMM^fl'tt 

Sttttlcl*. *=F)\>m. X^S. n-^Pt°;i/ 
^*->;u* s y=JUft. fi/^S. KxvJUg, 

[0029] 

MIC S R 44 1 R 45 . R 45 1 R\ R 44 £ R 46 . R 44 £ R 45 

mmmt 1-20. *y»*ui* i~s. 

<it i~6 -efey, «fcc*i£0ai*iitxft i~6> 



[0030] 

S, T. U 0-20 <j>m®.-QihV. *y» 

£L<li 1~10.HIC»^L<I* 1-8 ©&ifc-<?<fc 

[0031] 

±ISS(19), (20)aMbS$) ( hl,T*(*fi<JKIi „ h 
yX{2-(/h+v/h*">)X : ?;i/}T5>. MJX 
{2-(^K + vxh4=-v)x^;U}T5>. HJX 
[2-{(2-^h^vXh+v)^h*v}x^;i/]7S>. 
hyX{2-(2-^h^r->Xh^>)X^;U}T5>. HJ 
X{2-(l-./h*vXMr*>)X^;U}75>. MJX 
{2-(l-Ih*vlh*v)lf;i/}75>. HJX 
{2-(i-xh+v^'a7K+v)x^;u}Ti>,h l Jx 

[2-{(2-tKP^rVXh^v)Xh^rv}X^;i/]7S 
>.4,7,13,16,21,24-^^^-9--l,10-v7-9 : t: 
V^O[8.8.8]^+»"3^>.4,7,13,18--Th5^-+ 

■9- -i,io- v 7 if t* *> £ a [8.5.5] x -f a -y- > , 

lA10,13-Th7**^7,16-v7+ft*v?P*? 
^f^i/. l-71f-12-^v , *7>-4» 1-7-9M5-9? 
-t7>-5. l-7+f-18-^^>-6 

^i>m=^75>. 7xij>B^i*, enui?> 
R#ft, try v>si«(*. 75/ 

ft, 7;U3-JUt*«*fc*ft» 7SKBMK** 
«f5KR»ft, MJ*{2-(/Hr*>J*Hf5/)X*JI,} 
7£>. h'J7.{2-(2-/h+vXh+v)X^;U}7S 

7SX 1-71M S-^O^-S l?A<5f*LU„ 
[0032] 
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In addition, carbon number 1-20. preferably 1-8. 
furthermore with those of preferably 1-6, these aregood with 
whichever of straight chain, branched, cyclic as alkyl 
group of R^.R^.R^.R^R 50 . 

Concretely, you can list methyl group, ethyl group, n- ^ 
propyl group, isopropyl group, n- butyl group, isobutyl 
group, t- butyl basis and n- pentyl group, isopentyl group, 
hexyl group, nonyl group, decyl group, dodecyl group, 
tridecyl group, cyclopentyl group, cyclohexyl group etc. 

[0029] 

Furthermore, when R 44 and R 45 . R 45 and R 46 . R 44 and R 46 . R 44 
and R 45 and R 46 . R 49 and R 50 form ring, as for carbon number 
of that ring 1 - 20, more preferably 1-8. furthermore with 
preferably 1-6 , in additionas for these rings carbon number 
1-6. especially alkyl group 1 - 4 has been allowedto have 
diverged. 

[0030] 

S. T. U with integer 0 - 20, more preferably 1-10. 
furthermore is integer of the preferably 1-8 respectively. 

[0031] 

Concretely, you can list tris [2 - (methoxy methoxy ) ethyl ] 
amine, tris [2 - (methoxy ethoxy ) ethyl ] amine, tris 
amine v tris [2 - (2 -methoxy ethoxy ) ethyl ] amine, tris [2 - 
(1 -methoxy ethoxy ) ethyl ] amine, tris [2 - (1 -ethoxy 
ethoxy ) ethyl ] amine, tris [2 - (1 -ethoxy propoxy ) ethyl ] 
amine, tris amine. 4,7,13,16,21,2 4- hexa 
oxa-l,10-diazabicyclo hexacosane. 4,7, 13,1 8-tetra 
oxa-l,10-diazabicyclo eicosane. 1,4,10,1 3-tetra 
oxa-7,16-diazabicyclo octadecane. 1- aza-1 2- crown-4. 1- 
aza-15-crown-5, l-aza-18-crown-6 etc above Formula (19), as 
compound of (20). * 



Especially tertiary amine and nitrogen-containing compound, 
alcoholic nitrogen-containing compound, amide derivative, 
imide derivative, tris [2 - (methoxy methoxy ) ethyl ] 
amine, tris [2 - (2 -methoxy ethoxy ) ethyl ] amine, tris 
amine. 1 - aza- 1 5-crown-5 etc which possesses 
nitrogen-containing compound, hydroxyphenyl group which 
possesses aniline derivative, pyrrolidine derivative, 
pyridine derivative, quinoline derivative, amino acid 
derivative, hydroxyl group are desirable. 

[0032] 
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^^l4x;^7h>i^i:;75>©iE*Jt*(3«fcor 

[0033] 

-*,75>©tt#*fWtt^ P H #«<«m. 

[0034] 

♦•Wro^U^x^MMtO^tiJSiMHBatt 

25dyne/cm iaT<tft£<fcdlC^*l(£cU\#* 

o.oooi-io fiS%* ftie 0.001-5 M%<d 

[0035] 

7jua— *u7M;m. * y*wj*ik 

^a— x s x+XH^* -b;up-x, ?;i/7>3? 
*7***JMHSHMI 100 «MSUc*tLT 
0-1,000 MttSiB«Cfcl4fflrefc*o 

[0036] 

*5ttt*tt*tt* ft£ll£L^<(Matthew et al.,J. 
ofCoating Technology,27,Vol.66,No.83 
March(1994))* 7-«7D/^UiP¥litl45^P 



Here, it is possible to do pH adjustment of pre wet agent of 
this invention, by thefact that acid or alkali is added, but pH 
can be controlled with the mixing ratio of perfluoroalkyl 
carboxylic acid or sulfonic acid and amine. 

When ratio of amine for perfluoroalkyl carboxylic acid or 
sulfonic acid is made high,pH becomes high and basic 
becomes high. 

Furthermore, when basic is too high, exposed part of resist 
after wet process melts, before developing when resist melts, 
control ofmelting when developing becomes difficult, change 
of scatter* sensitivity of the pattern dimension inside wafer 
occurs. 

[0033] 

On one hand, when ratio of amine is little, pH becomeslow, 
becomes acidic water solution. 

If wet process aqueous solution is acidic, exposed part of 
resist melts densely not tobe, with only development melting 
advances. 

But, when amine addition quantity is too little, fluorine-based 
surfactant insolubilization does in thewater. 

[0034] 

addition quantity of fluorine-based surfactant in pre wet agent 
of this invention, 25 * in order for surface tension in to 
become 25 dyne/cm or less, it should have used, but in 
orderusually to become concentration of 0.0001 - 10 
weight%* especially 0.001 - 5 weight%, it is used. 

When fluorine-based surfactant quantity is too small, when 
there are times when the wettability becomes insufficient, are 
many it melts resist surface and or resist layer and mixing 
does and there are times when pattern becomes the film 
reduction or T-top. 

[0035] 

Furthermore, in pre wet agent , film forming behavior various 
water soluble polymer * namely polyvinyl alcohol * 
polyacrylic acid* poly methacrylic acid* polyvinyl 
pyrrolidone* polyethylene oxide and amylose* dextran* 
cellulose* pullulan etc 0 - 1 ,000 parts by weight as for 
adding it is a option inorder to improve vis-a-vis 
fluorine-based surfactant 1 00 parts by weight. 

[0036] 

water-soluble material generates bubble easily (Matthew et 
al.,J. ofcoating technology,27,Vol.66,No.83 March (1994)), 
there is report that the microscopic bubble of micron unit 
which is called microbubble generates the pattern defect, (42 
nd Oyobutsuri (Applied Physics ) study lecture meeting 
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29P-S-5 . % 43 ® it myom^m-MS 

27P-2W-7, 27P-2W-9) 0 

jUk *'J-?3tk 7T^;L tVvjUk 5-Ka<c 

Xi?y=>-T4><flzMt$}-\zj$.mirZ>tzit)lz 
<(vzfa bf;uT ;u3-;u, n-^u7;u 

zi-Jk n-^S^UTJUa-JU. I^b^'Jq 
(21). (22)l=*lf feJi^-b^ur/aJHatftefll 

[0037] 
Ul 8] 



r 

R'* C C=C C- 

lis ill 



29P-S-5. 43rd Oyobutsuri (Applied Physics ) study lecture 
meeting 27P-2 W-7 . 27P-2 W-9 ). 

In order to decrease microbubble, method which adds foam 
inhibitor isgeneral. 

As for foam inhibitor for aqueous solution soybean oik corn 
oik olive oik linseed oik castor oik lard oil or other 
natural oils, amyl alcohok octyl alcohok or other long 
chain alcohols * silicone resins etc is known 
generallygenerally, but as for any these things, hydratable is 
low, or it is a material which hydration is not done 
completely. 

Aforementioned material, it is superior in antibubble 
behavior, but adding to water-soluble material, when film 
formation doing with spin coating, it paints and the 
unevenness occurs, film formation is not possible in uniform. 

In order film formation to do in uniform with spin coating , 
foam inhibitor where hydratable is high is necessary. 

As foam inhibitor where hydratable is high, methanok 
ethanok isopropyl alcohok n- butyl alcohok n- hexyl 
alcohok ethylene glycol or other alcohols* or 
below-mentioned General Formula (21), acetylene foam 
inhibitor which is listed to (22) can be used. 

[0037] 

[Chemical Formula 8] 



(21) 



R 1B C C=0 R" 

I 

0 



(22) 



[0038] [0038] 
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CCT' R". R>\ R'\ R'\ R'\ R 18 » R 19 1***1? 

s|iH--XI*Iia(»**liC*fc«i*ttft** 
1-20 <D7;u*;uS. r'\ r 16 , r 20 lift** 
i~io o>T;u*u>g. m,n,o i* o~20 roesre 

fc&o 

JWBStt* 100 »*»|C»LT 0-1,000 ««» 
[0039] 

7KXhX<7X7Kva7-^-^(PEB)^o 
[0040] 

l*A<* ft**ttS. ftttt*li«*KS?I!*<#* 



Tl±* b^^XHWSO^-XTKUT-tLT^ 
*H*XI«*«««?*©«BJB«. 

[0041] 

frfr & * - x ?K y v - 1 L r I* * wo 

00/17712A.US496347U^SI 2 F 11-11447 #* 
11-238793 #* H-243101 #* K 

1 1-253929 -5|* 1 1-276844 # % f#gg 

¥ 11-291558 11-256220 # % *#K 

2000-37396 % ftM 2000-40190 ^* 
2000-40193 2000-127513 ^ % 

2000-38309 &ZK9i2tltz*<D£&m'*&Zb 

©-«XI*±lMr7?*«* . 

*t s K»* ftft*. RSi0 3/2 *<i(R ftfrtttt) 
fe*lM±f* R *©**IHT-©-»XI*±»*< 
^*JH^ , 7?*fbS*ifc7;u*;i/**©7? 



As for R", R 12 * R 13 * R M * R 17 * R 18 * R 19 as for hydrogen atom 
of respective same or different kind or alkyl group* R 15 * R 16 * 
R 20 of carbon number 1-20 as for alkylene group* M,N,0 of 
carbon number 1-10 it is a integer 0 - 20 here. 

As for blended amount of these foam inhibitor, 0 - 1,000 parts 
by weight are desirablevis-a-vis detergent 100 parts by weight 
in pre wet agent. 

[0039] 

It is something where resist material which includes fluorine 
atom or silicon atom in base polymer on wafer or other group 
board coating fabric it does pattern formation method of this 
invention, after that, after exposing and (PEB ) post exposure 
bake, does the hydrophilic treatment which treats resist film 
with above-mentioned pre wet agent , develops. 

[0040] 

Here, with positive type and it is good with negative type as 
resist material, with chemically amplifying type and is good 
with non- chemically amplifying type, but chemically 
amplifying type* especially chemically amplifying positive 
type is desirable. 

It can designate composition of resist material, as 
conventional composition which respondsto kind etc, but 
regarding to this invention, you use those whichinclude 
fluorine atom or silicon atom as base polymer of resist 
material. 

[0041] 

As this base polymer, uses those which are stated in WO 
00/17712A* U.S. Patent 4963471 * Japan Patent 
Application Hei 1 1- 1 1447 number, the Japan Patent 
Application Hei 1 1- 238793 number, Japan Patent 
Application Hei 1 1- 24 31 01 number, Japan Patent 
Application Hei 1 1- 253929 number, Japan Patent 
Application Hei 1 1- 276844 number, Japan Patent 
Application Hei 1 1-291558 number, Japan Patent 
Application Hei 1 1- 256220 number, Japan Patent 
Application 2000-37396 number, Japan Patent Application 
2000-40190 number, Japan Patent Application 2000-40193 
number, Japan Patent Application 2000-127513 number and 
Japan Patent Application 2000-38309 numberdensely to be 
possible, fluorine atom* fluorination is done polymeric 
compound* RSi0 3 / 2 unit which includes unit which with the 
alkyl group or other fluorine-containing group which is 
substituted (As for R organic group ) or one part or all of 
hydrogen atom of said R group polymeric compound etc 
which includes unit which with alkyl group or other 
fluorine-containing group which the fluorine atom* 
fluorination is done is substituted can list one part or all of 
polyhydroxystyrene unit* (rneth ) acrylic uniu cycloolefin 
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[0042] 



[0043] 



[0044] 

* IS 7 □ 7— hTFC-430 J , TFC-43 1 J(l^-f tit 

rs-i45j s rs-38ij, rs-383j(i^*i*JiiaT- 

(&)>!). 3.x5TY>rDS-40lJ, TDS-403J. 
rDS-451 J(L^-f *l*4f-<*>I*(*|i)«), 
7^^-8151.1. TF-171J. TF-172J, TF-173J. 
rF-177 B *>f>*Xg(fc)$l). 

TX-70-092J . TX-70-093 J(LN-f*ttfl@^b^X 
*(»)«)»«*lf*Ct*fC#*. 



rx-70-093j(«afb^X*(*)«)36<* 

[0045] 

*f§B^(D/\^->}K)a73^[i. PEB ^-CWXM 

i*ui?xMif»a)aa»i=Ki:fe*aicTfT3 

C£j5<T-#<&j5<. gjfefiXfttf ISOnm JilTtf) 
F 2 . Kr 2v Ar 2 — l~20nm ©1)5 

±E?y>xvMHi::**?ij>*x<5;h*Wii:LT 
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unit or other hydrogen atom,but it is not something which is 
limited in this. 

[0042] 

Furthermore, in case of chemically amplifying positive resist 
material, as it possesses unit which includes above-mentioned 
fluorine atom or silicon atom, it possesses acid-labile group, 
before exposing with alkali poorly soluble or insolubility , 
acid-labile group the removal doing with acid which occurs 
from acid generator due to exposureit designates polymeric 
compound which becomes alkali soluble as base polymer, 
thosewhich combine acid generator* basic compound etc to 
this are used. 

[0043] 

In addition, in resist material of this invention, coating 
property detergent whichcommon use is done can be added in 
order to improve. 

Furthermore, it can designate addition quantity, as quantity 
usually inrange which does not obstruct effect of this 
invention. 

[0044] 

Here, you can list perfluoroalkyl poiyoxyethylene ethanoU 
fluorinated alky! ester and perfluoroalkyl amine oxide * 
fluorine containing organosiloxane compound etc as the 
detergent. 

for example Fluorad "FC-430 "FC-4 31 " (Which 
Sumitomo 3M Limited (DB 69-059-9717 ) make), Surfron 
"S-141 "S-145 "S-381 "S-383 " (Which Asahi Glass 
Co. Ltd. (DB 69-055-3888 ) make), Unidyne "DS-401 
"DS-403 "DS^51 "(Which Daikin Industries Ltd. (DB 
69-054-0356 ) make), Megafac "F-8151 "F-171 "F-172 
"F-173 ", "F-177 " (Which Dainippon Ink & Chemicals Inc. 
(DB 69-057-4512 ) make), "X-70-092 "X-70-093 " (Which 
Shin-Etsu Chemical Co. Ltd, (DB 69-057-0064 ) make) etc 
can be listed. 

preferably, Fluorad "FC-430 " (Sumitomo 3M Limited (DB 
69-059-9717 ) make), you can list "X-70-093 " (Shin-Etsu 
Chemical Co. Ltd. (DB 69-057-0064 ) make). 

[0045] 

pattern formation method of this invention does step to PEB 
with conventional method which responds to kind etc of resist 
material, it is possible densely,but exposes wavelength with 
soft x-ray of F 2 * Kr 2 * Ar 2 excimer laser light* 1~20 nm of 1 80 
nm or less, it isdesirable densely. 

It is not something which especially is restricted as pre wet 
process, withabove-mentioned pre wet agent . pre wet agent 
(aqueous solution scan coating fabric is done with spin 
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[0046] 



♦>K\**LM4a'J>tKD**>K 0.001-10 X 

2.38 Xa%7XjfjS 

[0047] 

**wic«k*itf. 7v*»*^»a*x«xt? 

[0048] 

[HiSOT 

JUT. Jtlfi#fe&tM£*LT*ftl)£Jl1ttt 

[0049] 
[KIM] 

TIBIC***!.* F1-F17 07?*fls** lg. >y 

;H=JJLT 0.7 =E;K7)X$y-jU7S>^aJD 
Lx $E7K 200glC+»IC»*4* » 0.1 jf m+H'X 

25 e c©a*Ti=fct^T»pH 5»-r*^yi7x 

vMc»}*© pH fltflKU XHSAtfC* 
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coating or spray ,method which hydrophilic treatment is done 
is adopted. In this case, treatment temperature may be room 
temperature, process time is usually 0.1 -60 second* 
especially 0.5 - 30 second. ) 

[0046] 

This way hydrophilic treatment after doing, developer it 
discharges from the developer nozzle, develops it is possible 
densely. 

In this case, developer is selected with kind etc of resist 
materialjbut to be usually used, especially tetramethyl 
ammonium hydroxide* or choline hydroxide 0.001-10 
weight% aqueous solution it can use alkali development 
liquid, but it can use 2.38 weight% aqueous solution 
generally. 

It is possible also to use both developer of developer where 
developer* or detergent where detergent is added is not 
added. 

Furthermore, conventional method can be adopted concerning 
developing method* condition etc. 

[0047] 

[Effects of the Invention] 

According to this invention, wettability for developer of resist 
film whichuses base polymer which includes fluorine atom 
and silicon atom is madesatisfactory, it is possible densely, it 
can form resist pattern which doesnot have defect with 
development deficiency . 

[0048] 

[Working Example(s)] 

Below, showing Working Example and Comparative 
Example, you explain this invention concretely, but this 
invention is not something which is restricted 
tobelow-mentioned example. 

[0049] 

Adding ethanolamine of 0.7 mole vis-a-vis carboxylic acid or 
sulfonic acid 1 mole of the fluorine compound lg* fluorine 
compound of F1~F17 which is displayed on description 
below melting in fully in pure water 200g, filtering with filter 
of 0.1 ;mu m size itdrew up pre wet aqueous solution. 

25 * in under environment, pH value of pre wet aqueous 
solution was measured with the pH meter, surface tension was 
measured with surface tension analyzer. 

Result is shown in Table 1. 
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[0050] 

> o.i MfiSB£ looo MW©:7ntfb>>f y=j 

-^^y^^jUX— x;U7-b-r-h(PGMEA)IC 
[0051] 

8 -f>^X/\-±|C?U:i-9-- *MX>*tt 
8filtlR±a(DUV-30). 55nm fcftjjtU * 0) 

?U-h±T* 100°C90 tM«:?y*-2UIIW 
200nm ©Ui/XMRSftfifcLfco 



KrF X*5/VU— If-****- 
(S203A. NA0.68)TFl/i?*h*ttSB3fcU 
110°C.90 »ra^-^(PEB)Lfc«.±IS^J^ 
x^h;K?g^UvXhM±(c-r<X^>XL, 
ttC^fC 300rpm 1? 3 {MR* ^<0& 4000rpm 
5 »MH|HF1«\ U*Xh«iB***tt*i8L 

[0052] 

*l 2.38 Sfi%©xh5/^l/7>^ x^ A fc 

Ka+vK(TMAH)*?ta(*.ffiS1i#J«lSIJD) 

*fc.««*fflUS?XK/«*->»«(0.15^m 
5*>7>KX*-X/<*->©»rB»tt)* 
SEM IS^Lfco 

[0053] 

[tt*«l]Jt««liLT. MMIiHCbSfclHi 

ft. c-i lc«-r«ft***»iiStt»(x;b* 
>K l *;uiz»f *x*y-;b75XDJ6*i*t 
0.7 ^jncM^ftC^U^x^h***^* 

tvc % *jU7p>^ 1 *jnc»r*x^y-^75 
>©3sJ)D*£ 2 ^UlcLfc^U *x^*»Tc 

ftfi^y-5xvh*ji*©ffKi.pH. Sffiss* 

[0054] 

Kb 9] 



[0050] 

Melting tributyl amine 0. 1 weight section in fully in 
propylene glycol monomethyl ether acetate (PGMEA ) of 
1 000 parts by weight as polymer 1 00 parts by weight, acid 
generator 2 parts by weight, basic compound which is 
shown in below-mentioned General Formula, filtering with 
filter of 0. 1 ;mu m size, it drew up resist solution. 

[0051] 

Brewer Science, Inc (DB 01-968-9330 ) supplied 
antireflective film (DUV-30 ), it drew up 55 nm on 8 inch 
wafer, spin coating didabove-mentioned resist solution on 
that, 100 *, 90 second prebake did on hot plate, drew up resist 
film of film thickness 200 nm. 

It exposed resist substrate with Nikon Corporation (DB 
69-055-0868 ) supplied KrF excimer laser scanner (S203A. 
NA0.68 ), 1 10 * 90 second bake after(PEB ), dispensing it 
did above-mentioned pre wet aqueous solution on resist film, 
tobeginning with 300 rpm 3 second, after that 5 second 
turned with 4000 rpm, hydrophilic treatment did resist 
surface. 

[0052] 

60 second developments were done next with tetramethyl 
ammonium hydroxide (TMAH ) aqueous solution (detergent 
no addition ) of2.38 weight%. 

beading circumstances of developer of this time visual 
observation were done. 

In addition, resist pattern (0.15 cross section shape of;mu m 
line and space pattern ) after developing SEM observation 
was done. 

[0053] 

As Comparative Example, same resist film as Working 
Example is formed, pre wet isnot done completely and when 
you developed, when with pre wet aqueous solution 
whichincludes hydrocarbon detergent (You adjust addition 
quantity of ethanolamine for sulfonic acid 1 mole 0.7 mole ) 
which is shown in C-l it treated anddeveloped, result when it 
treated and developed with pre wet aqueous solution 
whichdesignates addition quantity of ethanolamine for 
carboxylic acid 1 mole making use of the fluorine compound 
of F-U F-2, as 2 mole Table 2 is shown. 

Furthermore, compilation of pre wet aqueous solution and 
measurement of pH. surface tension aresimilar to Working 
Example. 

[0054] 

[Chemical Formula 9] 
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CF 3 — (0F2)a COOH F - 1 

HOOO— (CF Z ^ COOH F-2 

CF3-^-OCP-CF 2 -^-COOH F-3 
CFg 



HOOC — F 2 C-^OCF2-CF 2 -j— ^OCF 2 -^— OOF 2 — COOH F-4 

F-f OF— OF 2 0-A-COOH F-5 

* OF 3 ' 3 

HOOC^<j5F^OCF2<j>F-j^O^CF 2 CF2^ F - 6 

CF 3 CF 3 CF 3 2 CF 3 

( OGF 2 GF^j — ^OCF 2 GF 2 *^"COOH 
CF 3 

CF 3 

-fcF 2 cF 2 ^ fo-c^ F-B 

<j)F 2 
OOOH 

[0055] [0055] 

[ i t 1 0] [Chemical Formula 1 0] 
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GF 3 — (CF2>i SO3H 

H03S-^(CF 2 )3 SO3H 

CF 3 -^O^F-CF 2 -^-S0 3 H 
CF 3 

HQgS— F 2 C^OCFrCF 2 -J^OCF2-^--OCF2— SO3H 
F-^OF— OFsO-j-SOaH 



2002-5-22 



F-9 
F-10 

F-11 
F-12 
F-13 



V CF 3 



HO3S— C^^OCF 2 CP-^Cr-CF2CF2-j^CFCF2 l 
CF 3 OF 3 2 2 CF 3 



Oj CP SO3H F-14 

CF 3 2 CF 3 



-fCF 2 CF 2 ^ ^CMF-}, 
OCF 2 < 



( OCF 2 CF)^-OCF2CF 2 ^-S03H 



CF 3 



-^CF 2 CF 2 -^ ^CF 2 ^ 

( OCF 2 ^F-)p[-OCF 2 CF 2 ^-S03H 



CF 3 



CF 3 



f2 
S^H 



F-15 

Mw1 00.000 



F-16 

Mw1 00.000 



F-17 

MwSQO.000 



CH 3 — (CH 2 )i 
[0056] 

Mb ill 




S03H 



C-l 

[0056] 

[Chemical Formula 11] 
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H 2 Cs v 



or o 



Mw 11.000 
Mw/Mn 1.85 



2002-5-22 




A CFS& . 




[0057] 
Ki] 



[0057] 
[Table 1] 









pH 


(dyne/cm) 






1 


F-1 




4 


15 




*L 


2 


F-2 




4 


20 




*L 


3 


F~3 




4 


13 




ftL 


4 


F-4 




5 


18 




£L 


5 


F-6 




4 


14 




*U 


6 


F-6 


X$/-JU7£1/ 


4 


21 




fcL 


7 


F-7 


x$/-;UT5V 


4 


16 




ftL 


8 


F-8 


X$/-jU75V 


4 


18 




£U 


9 


F-9 


x$/-JU7£> 


2 


18 




*L 


10 


F-10 


X^/-JUT5> 


3 


22 




fcL 


11 


F-11 


X^/-JUTSV 


2 


18 




ttL 


12 


F-1 2 




2 


21 




fcL 


13 


F-13 




2 


18 




fcL 


14 


F-14 


X$/-Jl/75> 


2 


19 


tew 


«U 


15 


F-1 5 


x^/-JUT5V 


3 


23 




»L 


16 


F-16 


x^/-JUTS> 


3 


22 


m$ 


UL 


17 


F-17 


x^/-JUTSV 


3 


21 







[0058] 
[$ 2] 



[0058] 
[Table 2] 
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tt«<W 






pH 


(dyne/cm) 




MXttC* 


1 










£S 




2 


C-1 




6 


36 


E» 




3 


F-1 




9 


13 


Eft 




4 


F-2 




10 


17 
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